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1. INTRODUCTION

il Terms of Reference

The purpose of this report is to address the requirements for landfill closure and
post-closure care for the expansion of the Cherry Istand Landfill (CIL) at the Northern
Sclid Waste Management Center (NSWMC) located in Wilmington, New Castle
County, Delaware. The landfill is owned by the Delaware Solid Waste Authority
(DSWA). In this report, the requirements of the Delaware Regulations Governing Solid

Waste (DRGSW), Section 5.J (i.e., Closure), and 5K (i.e., Post-Closure Care) are
addressed.

This report was prepared by Ms. Carrie H. Pendleton, Mr. Paul I. Botek, and Mr.
Michael F. Houlihan, P.E., and was reviewed by Mr. Eric S. Steinhauser, P.E., all of
GeoSyntec Consultants (GeoSyntec) in accordance with the internal peer review policy

of the firm. This report was prepared to fulfill a requirement of Contract No.
S01445NC (Contract) issued on 17 December 2001 by DSWA.

1.2 Reoulatorv Reguirements and Closure Plan Organization

This Closure Plan has been prepared to meet the closure and post-closure care
requirements for sanitary landfills, as defined in DRGSW Sections 5.J and 5.K and
related sections. The required content of closure plans is presented in DRGSW §.5.1.3.

The required Closure Plan contents and the location where the requirements are
addressed in this plan are as follows:

in the remainder of Section 1, definitions and an overview of closure and post-
closure care activities for CIL are presented;

the methods, procedures, and proc:esseé that will be used to close CIL (DRGSW
§ 5.1.3.a) aré described in Section 2;

s pre-closure activities (DRGSW § 5.1.3.¢) are described in Section 3;

a description of the closure system components (DRGSW § 5.J.3 b) is
presented in Section 4;

o closure and post-closure cost estimates (DRGSW § 5.J.3.d) are presented in
Section 5;

MENL30MDI2271. CLOSURE PLAN.BOC 1 05.09.02
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« a post-closure care plan (DRGSW § 5.1.3.¢ and § 5.K) is presented in Section
6; and '

« alandfill gas control plan (DRGSW § 5.1.3.1) is presented in Section 7.

1.3 Definitions

The following definitions are used throughout this Closure Plan. These definitions
are consistent with the definitions presented in DRGSW § 3, but they have been

clarified to better describe activities that will be performed for closure and post-closure
care of the CIL.

o “Closure” is defined as cessation of waste disposal operations at CIL and
completion of construction of a closure system over waste disposal areas. The
activities to be performed during closure (as described in this section) are
intended to minimize the need for further maintenance of the landfll and to
prevent the escape of solid waste, leachate, or landfill gas constituents to the

environment, as required by DRGSW § 5.5.1. Closure will include pre-closure
and final closure activities, as defined below:

. “Pre-Closure” is defined as closure activities that will be performed after

cessation of waste disposal operations in a portion of the CIL but before the
cessation of all waste disposal operations at CIL.

« “Final Closure” is defined as final capping of the entire landfill disposal
. area, completion of the surface-water management system and site access
roads, revegetation of all disturbed areas, construction of the post-closure

landfill gas removal system, and development of post-closure use features (if
any).

“Interim Landfill Cover” is defined as a temporary cover system placed over
the final grading layer afier final waste grades are achieved in an area of the
landfill. Long-term Interim Cover is not required but may be used at DSWA’s
discretion to minimize infiltration of rainwater and the escape of landfill gas
during the period between cessation of waste disposal operations and
construction of the final capping system required under DRGSW § 5.H.

“Post-Closure Care” is defined as the maintenance and monitoring activities
that will be performed during the 30-year post-closure care period (as required

ME0230/MD02271.CLOSURE PLAN.DOC
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by DRGSW § 5K). Postclosire care includes all activities that will be
performed following closure, such as: operation of the leachate, landfill gas,
and  surface-water management systems; long-term  maintenance; and
environmenial monitoring.

Tn this Closure Plan, the “Drawings” refer to the drawing package entitled, “Permit
Drawings for Landfill Expansion, Cherry Island Landfill”, Wilmington, Delaware,
Contract No. SO1445NC, by GeoSyntee Consultants dated 13 June 2004. These
drawings are included in Appendix VIb-A (ie., Reduced Size Set of Permit Drawings)
of the Engineering Report (i.e., Part VIb of the Permit Modification Application)-

1.4 Overview of Closure apd Posi-Closure Care Activities

1.4.1 Introduction

CIL will be closed according to the closure requirements of the DRGSW. In this
section, an overview is presented of the activities that will be performed for closure and

post-closure care of CIL, and references are provided for the location in this report
where the activities are described in more detail.

1.42 . Required Submittals and Notifications

DSWA will make several submittals and notifications, as required by DRGSW
§ 5.3.2, to describe its intentions for closure and post-closure care to DNREC and the
public. These submittals and notifications are identified below.

« As required under DRGSW § 5.3.2.2, this Closure Plan has beeg preparad and
is being submitted as part of the initial application for permit to dispose waste
at CTL. The engineering design and layout of the closure system is described in

more detail in Part VIb, Section 4.5 of this Permit Modification Application
document.

Written notification of DSWA’s intent to close CIL will be provided to
DNREC at least 180 days before the date of final receipt of waste, as required
in DRGSW § 5J.2b. As described in Part VIb, Section 4.5 of this Permit
Modification Application, the anticipated date of final receipt of waste for CIL,

MEOZZHMDO2271.CLOSURE PLANREVL.DCC
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based on the configuration of CIL shown on Drawing 86, will be mn 2025

Therefore, in early 20235, DSWA will set 2 preliminary date for notification of
intent to close the landfll.

DSWA will not commence closure of CIL until a closure permit has been
issued for the facility, as required by DRGSW § 5.J.2.c. When DSWA issues
its notification of intent to close CIL, a closure schedule and revised Closure
Plan will also be submitted to DNREC, as required under DRGSW § 5.J.2.c.

Once the closure permit has been issued (according o DRGSW § 5.J.2.d), the
Closure Plan will be executed as described in the terms of the permit.

A copy of this Closure Plan will be maintained at the CIL facility at all times

during facility operation and throughout the post-closure care period, as
required by DRGSW § 5.3 2.e. ’

A potification in the deed to the CIL property will be made at the time of
closure, as required under DRGSW § 5.K.5. The notification will indicate that

the land has been used as a solid waste disposal site and that the use of the land
is restricted under DRGSW.

i43 Clossure Construciion Activities

To close CIL, DSWA will perform several activities that are intended to minimize
the need for further maintenance of the landfill and minimize the potential for escape of
solid waste, leachate, and landfill gas constituents. These closure activities will inciude
construction of the following features: (i) the interim landfill cover, over portions of the
landfill if needed; (ii) the capping system; (iii) the permanent landfill gas management
system (if needed); and (iv) the surface-water management system. Construction

activities associated with each of these features is briefly described in the following
paragraphs.

Interim Landfill Cover. Because the CIL will be constructed in stages, some areas
of the landfill will be filled to final grade before other areas. DSWA may construct an
interim landfill cover over aréas that have been filled to final grade before the date of
cessation of all waste disposal operations. The purposes of constructing interim cover
over these areas are: (i) to minimize the amount of infiltration into the landfill prior to
construction of the final cover; and (i) to control landfill gas prior to the consiructon of
the permanent landfill gas management system. Interim cover will consist of a one-foot

ME0250MB02271.CLOSURE PLAN.REV].DOC 4 04.06.14
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(0.3-m) thick layer of soil that meets the DRGSW 1equ1rem~, ts for the final
layer, as described in Section 3.4 of this report.

grading
Capping System. DSWA will construct a capping system over all waste disposal
areas after waste in an area has been filied to the final permitted grades. As described
on Page 2, closure activities may be performed in stages involving closure of portions
of the landfill that have been filled to final grades, but before the entire CIL is filled and
closed. It is assumed that such “pre-closure” activities can be performed as a normal
part of facility operations without obtaining a closure permit, as is currently done at
DSWA’s Central Solid Waste Management Center (CSWMC) and Southern Solid
Waste Management Center (SSWMC). The capping system will consist of one or a
combination of the two capping alternatives currently permitted [Weston, 1992]. These
capping system alternatives and closure system components are described in Section 4
of the report, entitled “Northern Solid Waste Management Center, Cherry Island
Landfill, Phase IV Disposal Area, Hydrogeological Geotechnical and Landfill Capping
Repor?”, prepared by Weston [1992] attached to this permit modification application in
Volume 14. The cover system will be constructed in stages as the facility is developed;
it is expected that, at the time of final disposal of waste in the landfill, there will be
about 40 acres of landfill that has not been capped yet. Dependmc upon the cover
system selected, construction of the final cover will be performed over a period of
approximately two to four years after final closure of the CIL, during which time the
permanent landfill gas management system and the surface-water management system
will also be constructed. If future landfill cells are permitted adjacent to CIL that result
in future overfilling in areas of the proposed expansion, then the final landfill cover will
not be constructed in these areas until after the overfill areas arg completely. filled; such
activities, if any, would be described in a future application for permit modification.

_ Permanent Landfill Gas Management System. Before construction of the final
landfill cover, DSWA will construct enhancements to the permanent landfill gas
management system, if needed. The design of the permanent landfill gas management
system is described in Part VIb, Section 4.4 of the Permit Modification Application
report and is illusirated on Drewings 71 through 77. As shown on the drawings, the gas
system will consist of a series of horizontal and vertical gas extraction pipes that will be
installed in phases throughout the operating life of the landfill. At the time of final
closure or closure of a portion of the landfill, the adequacy of the gas management
system will be confirmed and, if modifications are needed to provide adeguate

MEO230/MDO2271 CLOSURE PLAN.DOC 5 03.08.02
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collection of landfill gas in an area, faen the mod1ﬁcaaons will be designed and
constructed at that time.

Permanent Surface-Water Management System. During construction of the
lendfill capping system, the permanent surface-water management system will be
constructed. The design of the system is presented in detail in Part V, Section 4.7 of the
Permit Modification Appiication report. During construction and filling of CIL, the
system will be used for both sediment control and storm-water management; after
closurs (i.e., after all surfaces have been seeded and stabilized), the system will be used
only for storm-water management. The permanent surface-water management system
described in the permit application report is designed to manage runoff from the entire
CIL capping system. If future landfill cells are permitted adjacent to CIL that result in
overfilling of portions of the proposed éxpansion area, then the system described in this
permit application may need to be revised to address the adjacent cells.

144 Post-Closure Care, Maintenance, and Monitoring

After closure of CIL has been completed, DSWA will provide post-closure care,
maintenance, and monitoring in accordance with the requirements of DRGSW § 5.K.
In general, this will include: (i) operating the landfill to manage leachate, landfill gas,
and surface water; (ii) monitoring ground water, surface water, and air at the site to
detect releases of leachate, landfill gas, or waste; (iii) maintaining the leachate
management, landfill gas management and surface-water management systems; and (iv)
in the event of a problern, notifying the proper authorities of the problem and addressing
the problem. DSWA’s plan for providing post-closure operation, maintenance, and
monitoring is presented in Section 6 of this Closure Plan. Further, DSWA. plans to
continue to use the site for other (as yet undetermined) solid waste management
activities (e.g., recycling, composting, etc.) throughout the post-closure period.

The need for long-term maintenance of the landfill is described in Section 2.5. As
described in Section 2.5 and as described in Section 6.6, after the first five years of
post-closure care, the need for continued post-closure care will be reevaluated for each
component of post-closure care (i.e., leachate management, landfill gas, groundwater
monitoring, and capping system). The purpose of the reevaluation will be o support a
request to the Department under DRGSW § 5.4K.1.C, that if post-closure care is no

longer needed as described in this Post-Closure Plan, then # will be terminated or the
length of post-closure care will be reduced.

MEQ2504{D02271.CLOSURE PLAN.DOC 4 03.09.02
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2. METHODS, PROCEDURES, AND PROCESSES FOR LANDFILL
CLOSURE )

2.1 Introduction

In this Section, the methods, procedures, and processes that will be employed by
DSWA to close the CIL disposal area are presented. The methods, procedures, and

processes described in this section have been selected to meet the performance
requirements of DRGSW § 5.J.1.a and b, which are:

‘s mninimize the need for further maintenance of the landfill; and

« minimize the post-closure escape of solid waste, leachate, and landfill gases to
the surface water, ground water, or atmosphere.

In the following sections, descriptions are provided of the methods, procedures,
and processes that will be used to minimize the post-closure escape of solid waste
(Section 2.2), leachate (Section 2.3), and landfill gas (Section 2.4) to the surface water,

ground water, and atmosphere. Also, the need for long-term maintenance of the landfil]
is addressed (Section 2.5).

2.2 Containment of Solid Waste

The design of CIL provides for containment of solid waste throughout the entire

_period of landfill operation, closure, and post-closure care and minimizes the possibility

for release of solid waste 1o the environment. Design features that will provide for -
contaimnment of solid waste through the closure and post-closure period include: the
liner system; the perimeter berm; the long-term interim cover; and the capping system.
These features are described below.

e Landfill Liner System. The landfill liner system is designed to contain and to
prevent a release of solid waste (including any liquid wastes that may exist in
the landfill) to the environment. As shown on Drawing 42, the liner system
will extend beneath all areas that will receive solid waste. The design and
operation plan for CIL include techniques that are intended to minimize the
possibility of damage to the liner system during the life of the landfili,
inclnding: (i) thorough construction quality assurance measures o identify and

MEQ250/M{D02271.CLOSURE PLAN.DOC 7 03.09.62
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remediate problems with the liner system during comstruction; (if) specific
operation measures for waste placement and cap ¢onstruction that minimize the
possibility of damage to the liner system; (i) and monitoring of the landfill
during operation and after closure to identify problems with the liner sysiem.

Using these techniques, the landfiil will be effective in containing solid waste
throughout the post-closure period.

Perimeter Berm. The landfill {s designed having a perimeter berm to provide
containment of solid waste. The berm is illustrated on Drawing 37 through

‘Drawing41. As shown on the drawings, the berm is approximately 70 feet (21

m) high around the CIL disposal area. The berm is designed to provide
stability to the landfill and to contain waste within the landfill cell. A large
majority of the perimeter berm is constructed as a mechanically stabilized carth

. (MSE) berm. As shown on the drawings, the berm will be constructed in many

areas having two tiers, an upper tier on which the landfill gas management
system features and stormwater management features will be constructed and a
lower tier on which the leachate removal and transmission system features will
be constructed. The primary purpose of constructing the berm in tiers is to
enhance siability. The landfill liner completely covers the interior of the wall,

which together contain the solid waste within the landfill cell.

Interim Cover. In soms areas, DSWA may elect to construct an interim cover
in areas where solid waste operations have ceased. In these areas, the cover
would provide containment of waste and would limit the potential for excessive

soil erosion, which could cause exposure and poessibly a release of solid waste.

Capping System. Two candidate capping alternatives are available for the site
as described in Section 4 of the report prepared by Weston [1992] (see Volume

14). Selection of the appropriate capping system will' be based on site

conditions and the potential for the site to adversely impact the environment at
the time of site closure.

Containment of Leachate

The design of CIL provides for containment of leachate throughout the. landfill
operation, closure, and posi-closure .cere period and minimizes the possibiiity for
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release of leachate from the landfill to the environment. Design features that will
provide for containment of leachate throughout the closure and post-closure period
include: (i) the landfill liner and leachate collection system; (ii) the leachate removal

and iransmission system; (iii) leachafe treatment procedures; and (iv) the capping
system. These features are described below.

o Liner and Leachate Collection System. The lner system and leachate
collection system will provide containment of leachate throughout the post-

" closure care period. The liner system is illustrated on Drawing 42. As shown
on Drawing 42, the liner system consists of either a natural soil liner (per
DRGSW § 5.C.2.b) or a composite liner (per DRGSW 5.C.2.3). All areas will
have a leachate collection systém above the liner. The liner system. is designed
to minimize leakage of leachate into the environment; as described in Part VIb,
‘Section 4.2 of the Permit Modification Application, the liner system has a
calculated efficiency of over 99.9 percent. The leachate collection system is
designed to route leachate from within the disposal areas to the perimeter of the
landfill for removal. This system is designed to minimize the head of leachate

(ie., thickness of leachate) on the liner, and therefore will reduce the volume of
leakage through the liner system.

Leachatie Removal and Transmission System. As described above, leachate will
be transmitted from the disposal area to the perimeter of the landfill, where it
will be removed from the landfill. The leachate removal system will be
operated throughout the post-closure period to remove leachate that is collected
in the sumps. The transmission system will act to route leachate from the
landfill cell to the off-site Publicly-Owned Treatment_Wo_rks.(POTW) (which
currently is the City of Wilmington Wastewater Treatment Plant). The
transmission piping system will consist of a double-walled HDPE pipe and will
have a secondary containment (i.e., witness) pips. The double-walled piping
.gystem will allow detection of leakage within the piping system and will
provide for containment of leachate outside of the landfill cell area.

Leachate Treatment System. Throughout the post-closure period, leachate that
is removed from the landfill will be transmitted to the POTW, where it will be
treated to remove contaminants and then discharged in accordance with the
POTWs discharge permit. If, at some point in the future leachate quality
analysis indicates that constituent concentrations in the leachate meet

ME0250/D02271.CLOSURE PLANDOC 5 03.09.02
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applicable discharge guidelines or can be treated passively (e.g., through & reed
bed or wetland), then DSWA. would petition DNREC to alter the treaiment

methods for leachate at the site according to the provisions and procedurss
described in Section 6.6 of this Closure Plan.

Capping System. Two capping alternatives are available for the site as
described in Section 4 of the report prepared by Weston [1992] (Volume 14).
Regardiess of the alternative selected, a cap will be constructed over all areas of
the landfill that receive solid waste. The capping system will be maintained
fhroughout the post-closure period. The cap will reduce the amount of
infiltration that enters the landfill, thereby minimizing the amount of leachate
that is generated during the post-closure period. The cap will also prevent the
release of leachate from the landfill sidesiopes in leachate ‘break-outs’.

2.4 Contsinment of Landfill Gas

The design of CIL provides for containment of landfill gas throughout the landfill
operation, closure, and post-closure care period and minimizes the possibility for
release of landfill gas from the landfill to the environment. Design features that will
provide for containment of landfill gas through the closure and post-closure periods

inchude the landfill liner system, the capping system, and the active gas management
system. These features are described below.

o Landfill Liner System. The landfill iner system will prevent the escape of
landfill gas by eliminating the possibility of downward or lateral migration of

landfill gas into the ground beneath the -landfill and. subsequent: lateral
migration of gas.

Final Capping System. Two candidate capping alternatives are available for
the site as described in Section 4 of the report prepared by Weston [1992]
(Volume 14). Regardless of the alternative selected, the capping system will
cover all waste throughout the post-closure care period and will be designed to
prevent the discharge of landfill gas to the atmosphere at concenfrations
exceeding applicable state and federal emissions guidelines. The capping

system will be Hed into the liner system at the perimeter berm fo provide
complete containment of the landfill gas.

MEGZS0AD02271.CLOSURE FLAN.DGC 10 (3.09.02



GeoSyntee Consuliants

Active Landfill Gas Management System. As described in Section 1.4.3, an
active landfili gas management system will be constructed for CIL and will be
operated as needed during the post-closure period. The system will consist of a
network of vertical and horizontal wells {0 remove landfill gas, transmission
pipes to convey the gas from the landfill, and a flare to bum landfill gas. The
systern will also be tied into other potential souices for release of landfill gas
such as the leachate riser pipes and the leachate cleanout pipes. The gas

management system will be fully automated and will operate contimously at all
times throughout the post-closure period.

2.5 Long-Term Lapndfill Maintenance

The CIL closure system has been designed to minimize maintenance throughout

the post-closure period, as required by DRGSW § 5.1 I a. Features of the design that
minimize maintenance include:

drainage terraces to limit the length of surface-water sheet flow off of the cap
slopes and thus limit erosion of the final cap soils;

relatively flai drainage chamnels and short downchutes (instead of long

downchutes, culverts, or piping systems) t6 route drainage off the final cap at
low, non-erosive velocities;

gravity drainage of leachate (where possible) from the landfill to reduce the
need for repair, replacement, or maintenance of leachate removal purnps;

s accelerated seftlement (through the use of Prefabricated Vertical Drains or
PVDs) at the perimeter of the landfill to reduce the amount of long-term
maintenance needed for the leachate, landfill gas, and surface-water
conveyance features;

durable, hearty grasses for the cover that limit stormwater runoff and thus

mm:.mze erosion of the topsoil and vegetative support soil layers; and

drainage features that transition gradually, instead of abrupily, to prevent
concentrations of flow that could damage the cap.
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3. PRE-CLOSURE ACTIVITIES

3.1 Overview

Pre-closure activities are defined in Section 1.3 as activities performed afier
cessation of waste disposal operations in parts of the landfill. Pre-closure activities will
be performed in order to: (i) minimize generation of leachate and landfill gas at the site;
(i3) enhance landfill gas collection prior to final closure; and (iif) enhance storm-water
management. As described in Part VI (i.e., Operation and Maintenance Plan) of this

_Permit Modification Application, the landfill. will be developed in several phases. Asa

result, at any polst in time, different areas of the landfill may be closed, fully
developed, partially-developed, or under construction. The phased ‘development of the
1andfll is illustrated on Drawings 80 through 85 in Appendix VIb-A (i.e., Reduced Size
Set of Permit Drawings) of this Permit Modification Application.

Pre~closure of the landfill may include any or all of the following activities:
o« final landfill grading, as necessary to comply with the final cap system confours

shown on Drawing 78 (i.e., Final Landfill Grading Plan);

o placement of interim cover over portions of CIL;

placement of the final capping system over the surface of the previousiy-placed
intermediate cover;

» revegetation of the final capping;
« construction of poriions of the cover access roads and cover terraces;

establishment of the surface-water drainage system on the final capping system;
and

installation of the landfill gas recovery wells and/or headers and connection of
the headers to the landfill gas recovery system.

DSWA will evaluate site conditions on a continual basis and will perform pre-
closure activities as required in order to meet the following goals: (i) minimize the
generation of leachate requiring treatment and disposal; (if) control landfill gas
emissions; and (i) minimize the need for maintenance of the landfill intermediate

cover or final grading layer. DSWA will discuss specific pre-closure activities with
DNREC before implementation.
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3.2 Finz]l Grading of Landfill

Afier the final receipt of waste in an area and before construction of the final cap,
the surface of the landfill will be graded such that the computed post-setilement
elevation of the intermediate cover layer is the required depth below the contours shown
on Drawing 78 (i.e., Final Landfill Grading Plan). The purpose of final grading will be
to provide smooth grades on the final cap, to repair any damage caused by erosion of
the intermediate cover, to provide proper surface-water drainage for the cap, and to
prepare the cap for copstruction of the capping system. DSWA will attempt to

minimize the amount of final grading that is needed by filling CIL as closely as possible
to the required grades.

3.3 Miscellaneous Relgcation of Waste

During final grading of the landfill cover, some areas may require grading of waste
in order to achieve the design final cover grades. Such grading may be needed to
provide smooth slopes, to allow construction of cover access roads, or to provide proper
drainage of cover terraces. If such grading is required, DSWA will excavate the waste,
following the health and safety precautions as described in Part V (i.e., Operation
Meanual), and will identify areas of CIL to receive the waste. Relocated waste will be

covered with daily and intermediate cover (i.e., 0.5-ft (0.15-m) thick layer of cover soil)
before the end of the day that it is relocated.

34 Interim Cover

Based on the specific needs of DSWA, after an area has been filled to the
computed post-seftlement final grades as shown on Drawing 78 (ie., Final Landfill
Grading Plan) DSWA may elect to place an interim cover over parts of the landfll. As
described in Section 1.3 of this Part, the purposes of placing the interim cover would be
to: (i) control landfill gas; (if) minimize the amount of infiltration into the landfill; and
(iii) minimize the amount of maintenance needed for intermediate cover or final grading
layer surfaces. Also, because it can be easily removed (as described below), use of an
interim cover may allow inexpensive access to the waste for possible alternative uses
(e.g., waste-to-energy fuel, recycling, or landfill overfiliing). The interim cover systems
would include a relatively low-permeability soil layer over the intermediate cover layer
or final grading layer or other interim cover approved by DNREC.
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4, DESCRIPTION OF CLOSURE SYSTEM COMPONENTS

4.1 Introduction

The closure system will consist of several compoments, including a capping
system, a landfill gas menagement system, and a surface-water management system.
The currently permitied capping system will be used and a description of the capping
components can be found in the report prepared by Weston [1992] (Volume 14 of this
Permit Modification Application). The leachate management system, which will be
operated during the post-closure period, is not considered to be a closure system
component because it wilt have already been constructed and in operation before final

closure. In this section, the capping, gas management, and surface-water management
components of the closure system are described.

4.2 Landfill Gas Control System

Landfill gas will be controlled by removing the gas from the landfill through an
active gas collection system and then routing the gas to a flare. As described in Part
VIb, Section 4.4 of this Permit Modification Application, enhencements to the
permanent system will be installed, if needed, to control landfill gas afier closure of the
" landfill. The active gas collection system will be operated until active emission control
is no longer necessary. Gases will be prevented from escaping the landfill by the
capping system. Regardless, a gas monitoring program (which is described in Section

6.4.4 of this Closure Plan) will be implemented to test for the presence of landfill gases
outside of the Jandfill.

4.3 Surface-Water Manavement System

At closure, the surface-water management system will be modified to meet the
goals of post-closure care. During operation of the landfill, the systern will have the
duel purposes of: () managing stormwater; and (i) minimizing erosion and off-site
sedimentation. After closure, the primary purpose of the system will shift from erosion
and sediment control (because all surfaces will be stabilized with vegetation) to
storm-water management (l.e., conveyance of stormwater in a non-erosive manner to
the Delaware or Christina Rivers). To modify the storm-water management system for

long-term post-closure use, the low-flow sediment dewatering devices will be removed
and the sediment will be cleaned from the basins.
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< COST ESTIMIATES

51 Introduction

In this section, cost estimates are presented for CIL final closure system
construction and post-closure care. The cost estimates are presented to address the
requirements of DRGSW § 5.J.3.d. Costs for construction of CIL, operation of CIL,

and any activities related to interim closure or pre-closure of CIL are not addressed in
this estimate. ’

5.2 Closure Ceﬁstruction Cost Estimate

Estimates of capital closure costs for the 24-in. thick clay cover capping system
and the geomembrane cover system are included in Table 1. The closure cost estimates
include those costs that will be incurred during: (i) construction of the 40-acre (16-ha)
area final capping system for CIL; (ii) removal of construction equipment from the site;
and (iii) establishment of the permanent landfill gas management system enhancements.

As shown on Table 1, the estimated cost in 2003 dollars is $4,800,000 for the 24-in.
thick clay cover and $4,510,000 for the geomembrane cover.

5.3 Post-Closure Care Cost Estimate

An estimate of the post-closure cost for maintenance of the candidate closure

systems for the CIL is presented in Table 2. The post-closure cost estimate includes the
cost of:

environmental quality monitoring (i.e., sampling and analysis of ground water,
surface water);

-

inspections of the final cap system, gas control system, storm-water
management system, leachate collection system, and perimeter road;

+  leachate removal, storage and hauling; and

« maintenance of the above-referenced systems.

As shown on Table 2, the estimated cost of posi-closure care in 2003 is $3,098,000
for the 24-in. thick clay cover and $7,846,000 for the geomembrane cover. The
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estimate is based on a post-closure care period of 30-years as required by DRGSW
§5K.1a

2.4 Financial Assarance

The DSWA. provides documentation of compliance with the requirements of a
State-approved Financial Assurance Mechanism for closure and post-closure care by 31
December of each year. This certification is provided for the DSWA’s most recent
fiscal year, which ends on 30 June of each year. A copy of the most recent ceriification,
dated 9 December 2003, is provided in Appendix XI-1. The financial assurance
certification for the next year (i.e., 10 be submitted by 31 December 2004) will be based
on the least expensive DNREC-approved closure and post-closure care option for the
facility. As described in Sections 5.2 and 5.3, the closure and post-closure cost
estimates for the two cover alternatives are provided in Tables 1 and 2, respectively.
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6. POST-CLGSURE CARE

6.1 Resulatory Requirements

This post-closure care plan addresses the requiren{ents of DRGSW § 5.J.3.e and
5K. As required by DRGSW § 5.K.2, maintenance will be performed for the cap
system, all vegetation associated with CIL, the leachate management system, the
ground-water monitoring system, the landfill gas management system, the storm-water
management system, and other miscellaneous site features, as described below. An
inspection schedule for post-closure maintenance is presented in Table 3. In addition,
ground water, storm. water, leachats, and landfill gas will be monitored as described in
Section 6.4. In this section, operation, maintenance, and monitoring of the landfill
throughout the 30-year, post-closure care period are described. |

6.2 Post-Closure Onperation

During the post-closure care period, teachate and landfill gas will continue to be
generated at the landfill. Accordingly, the leachate management system and the landfill
gas management system will be operated, maintained, and monitored routinely as
described in the Operation and Maintenance Manual, (i.e., Part V of this Permit
Modification Application). Other features of the landfilt will only be maintained and
monitored. Operation of the leachate and landfill gas management systems will be
performed according to the procedures described in the Operation and Maintenance
Manual until such time that leachate and landfill gas are either not produced or are
produced in Hmited quantities or with limited concentrations such that they are not
harmful to human health or the environment. At that time, DSWA will demonsfrate to
DNREC (using the approach described in Section 6.6 of this Closure Plan) that
management of leachate and landfill gas is no longer necessary and, vpon DNREC’s
approval, will cease operation of the leachate and landfill gas management systems.

6.3 Post-Closure Maintenance

6.3.1  Access Roads

On-site access roads will be maintained in a passable condition at all times during
the post-closure perjod. As shown on the engineering plans, all access roads will have

ME0250MDO2271 .CLOSURE PLAN.DGC 17 03.09.02



GeoSyntee Consultants

gravel surfaces except for the entrance access road, which will be paved. All access
roads will be inspected quarterly for conditions that would prevent passage of vehicles
(such as ruts, ponded water, washouts, gullies, ice or other frozen precipitation, or
obstacles). If needed, repairs will be made to keep the roads passable.

632  Vegetation

Vegetation (including permanent and screening vegetation) will be maintained in a
condition that will minimize erosion of on-site soils and will help screen the site from
public view. During the post-closure peridd, maintenance will consist of inspections,
quarterly and afier. major storm evenis (i.e.; 24-hour, 10-year or greater storm retumn
frequency), to identify locations of excessive erosion, washout, poor vegetation density,

and damaged vegetation. If required, the identified areas will be regraded and/or
revegetated. -

-

During landscaping inspections, all on-site slopes will be inspected for stabiiity.
The inspector will attempt to identify any signs of sloughing of the slope surface,
bulging at the toes of slopes, tension cracks at the tops of slopes, and other conditions

that may indicate slope instability. If areas of instability are identified, DNREC will be
notified and appropriate remedial measures will be implemented.

6.3.3 Mechanically Stabilized Earth Walls

The mechanically stabilized earth (MSE) walls will be maintained in a condition
that ensures waste and leachate will be contained and the structural-integrity of the wall
is not compromised. During the post-closure period the MSE wall will be inspected
periodically to identify signs of leakage, cracks or stress, and slumping or sliding.

Maintenance of the MSE wall may require additional reinforcement or replacement of
component parts fo ensure continued operation.

6.3.4  Surface-Water Management System

The surface-water management system, consisting of all surface-water drainage
ditches (both permanent and temporary), culverts, sedimentation basins, and associated
sedimentation basin structures, will be maintained in a condition that allows continuous
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control of surface water af the site. During the post-closure period, all drainage ditches,
culverts, and storm-water basins will be inspected quarterly and after major storm

events (l.e., 24-hour, 10-year or greater storm return freque-lcy) for conditions that
would zestnct flow, such as:

« washouts;

o excessive sediment in ditches or culverts;
o dislodged riprap; or

» gullies or erosion.

‘Washouts, excessive erosion, and gullies will be repaired by regrading the areas to
the proper elevations (as shown on the engineering plans), revegetating, or applying rip-
rap. Ditches having excessive deposits of sediment (i.e., 8 in. (20 cm} in depth or
greater) will be cleaned. Dislodged rip-rap will be replaced as necessary.

6.3.5  Leachate Collection System

Routine maintenance will be performed on the leachate collection system to
prevent clogging of the system. Maintenance will consist of cleaning all accessible
leachate collection pipes (identified on Drawing 45). Cleaning will be performed
annually during the post-closure period (unless experience indicates a lesser cleaning
frequency is acceptable) until the leachate collection and leachate transmission,

removal, and storage systems are taken out of service (aé described in Section 6.6 of
this Closure Plan).

6.3.6 Leachate Removal and Transmission

The components of the leachate removal and transmission system will be routinely
inspected and maintained during the post-closure period to ensure that the system
functions properly and that leachate is not reléased to the environment. Inspections of
the leachate removal and transmission system (i.e., leachate pumps, riser houses, and
leachate transmission lines) will be performed quarterly to check for malfunctioning
pumps, broken lines, malfunctioning meters and values, and damaged leachate miser
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houses. In addition, the elecirical controls for the leachate transmission system will be
checked to ensure that they are functioning propetly.

Leachate will be sampled quarterly and will be tested to dstermine the
concentration of chemical constifuents. If, during the post-closure pericd, the chemical
constituents in the leachate do not exceed the parameters concentrations identified in the
permit for the facility, then the leachate collection system will be taken out of service.

However, the leachate collection system will be left in place in the event that these
features are needed at a future date.

6.3.7  Landfill Gas Removal System

The landfill gas removal system will be routinely inspected and maintained to
provide continuous collection, transmission, and destruction of landfill gas at the site.
Gas tecovery and transmission system components (including well heads, header pipes,
condensate wells, connections between the wells and final cap geomembrane, (if the
geomembrane cover alternative is used) and the flare station) will be inspected on a
quarterly basis during the post-closure period for signs of damage to the components
and for evidence of leaks in the gas transmission lines. Based om experience with
similar gas. management systems at other DSWA facilities, routine maintenance
involves tightening or replacement of fittings and occasional replacement of well heads.
Details of maintenance procedures for the landfill gas management system are included

in Part V (ie., Operation.and Maintenance Manual) of this Permit Modification
Application.

6.3.8 Environmental Monitoring System

All components of the environmental monitoring system (including ground-water
monitoring wells, surface-water monitoring stations, leachate monitoring ports, and gas
monitoring locations) will be inspected during each sampling event. The components
will be inspected for damage and will be repaired or replaced, if necessary.
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6.3.9  DMiscellaneous Site Activiiies

Maintenance of other site features will be performed during the post-closure period
on a routine basis, as described below,

The site perimeter fence will be inspected quarterly for breaks in the fence and
to ensure that the gates are working properly. The fence and gates will be
repaired as needed to provide continuous access control around the entire site.

« The scales (if still in operation) will be inspected and calibrated at least
annually. : :

» Buildings (including the office building, scale house, and maintenance
building) will be inspected annually and will be maintained to provide
. continuous support for landfill maintenance and monitoring activities.

Also, as required by DRGSW § 5.K.3:
» standing water will not be allowed to accumulate on the landfill;
o open burning will not be performed on the landfill;

no activity that has not been approved in advance by DNREC will be
performed at the landfill; and

e access to the landfill will be limited to only those persons who are engaged in
approved post-closure activities.

6.4 Post-Closure Monitorine

6.4.1 Imtroduction

In this section, the activities that DSWA will perform to monitor the site
throughout the post-closure care period are described. These activities include ground-
water, surface-water, landfill gas, and lsachate monitoring. The sampling and analysis
for environmental monitoring services will be performed either by DSWA or by its

contractor. Presented in the following sections are the specific monitoring procedures
that are required by DRGSW § 5.D.4, 5.E.3, 5.F 4, and 5.G.
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6.42  Ground-Water Monitoring

Ground water will be monitored -throughout the post-closure care period, as
required in DRGSW § 5.G and as specified in the permit. The site-specific groundwater
monitoring requirements will be reviewed periodically during the post closure period.

» All monitoring wells will be meaintained and protected in accordance with the
“Regulations Governing the Construction of Water Wells”.

Abandonment of monitoring wells due o construction activities will be

performed in accordance with the terms of “Regulations Governing the
Construction of Water Wells.” .. ~ )

6.4.3  Surface-Water Monitoring

Surface water will be monitored to evaluate compliance with the requirements of

DRGSW § 5.F.4. Surface water monitoring will be performed in accordance with the
requirements of the permit. ‘

644 Landfill Gas Monitoring

Landfill gas will be monitored as required by DRGSW § 5.E.3. The conirol and
management of landfill gas will be performed in conformance with: (i) the Delaware
Regulations Governing the Control of Air Pollution; (if) the DRGSW; and (i) the
Landfill Gas Monitoring Plan for the site that will be prepared within 60 days from
issuance of the permit. Also, as shown in Part V (i.e., Operation and Maintenance
Manual) of the Permit Modification Application, odors will be prevented from escaping
the site boundary through the use of engineered collection and/or combustion systems.
The post-closure gas monitoring procedures are described below.

« - (as monitoring will be performed: (i) in confined spaces (i.e., buildings on the
landfill property within 1,000 ft (300 m) of the landfill) and (i) outside the
landfill in either gas monitoring probes or ground-water monitoring wells that
have screen intervals above the water table.
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Gas monitoring pararneters will inciude at least methane and oxygen.

« After DNREC issues a permit, DSWA will submit a gas-monitoring plan for

approval. Gas monitoring will then be conducted in accordance with the
approved monitoring plan. -

Results of gas monitoring will be submitted to DNREC as part of the annual
report for the facility.

6.4.5  Leachate Monitoring

Ieachate will be monitored as required by DRGSW § 5.D.4. The specific post-
closure leachate monitoring procedures are described below.

o The leachate monitoring system is designed to measure the rate and quantity of -
ieachate flow and is designed to allow sampling of the leachate; such
measurements and samples will be made during the post-closure care period.

Within 45 days following the issue of 2 permit, DSWA will submit a leachate-
monitoring plan to the Department for approval for monitoring of leachate.
Such plan will include the sampling locations, frequency and analytical
requirements as well as quality control and quality assurance procedures.

‘Leachate monitoring will be performed throughout the post-closure period in
accordance with the approved plan..

Test methods used to analyze samples will be those described in the most
current legal edition of EPA Publication SW-846 “Test Methods for Evaluating
Solid Waste — Physical and Chemical Methods” . If SW-846 does not contain a
test method for a required parameter, that parameter will be tested according to
methods described in the most recent edition of the EPA Publication “Methods

of Chemical Analysis for Water and Wastes” or of Standard Methods for
Examination of Water and Wastewater.
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6.4.6  Geotechnical Monitoring

Geotechmical monitoring will be conducted throughout the post closure care
period. Geotechnical monitoring will include periodically obtaining readings from on
site instruments including piezometers, settlement plates, and inclinometers.
A Geotechnical Monitoring Plan has been prepared and is included in Part. V (te,
Operation and Maintenance Manual) of this Permit Modification Application. The
Geotechnical Monitoring Plan describes the monitoring locations, procedures, and
fréqpency that will be employed throughout the post-closure period.

6.5 Post-Closure Use

The fisture use of the CIL site is discussed in this section as required by DRGSW
§ 5.J.3.e.(3). In addition to landfill operations, the site may be used for composting,
wood chipping, and recycling operations. Other than continued landfill operations,
DSWA currently plans to use the site in the future for idle grassed and forested land.

6.6 ' Duration of Post-Closure Care

Post-closure care will be provided in accordance with the requirements of DRGSW
§ S.K.1. In this section of DRGSW, the general requirements for post-closure care are
defined, including specific post-closure care activities and the duration of the

post-closure care period. The requirements of DRGSW § 3.K.1 regarding the duration
of post-closure care include the following:

« the duration of post-closure care will be 30 years after the completion of
closure; o

the Department may remove required elements of the post-closure care plan

if it determines that they are no longer needed to protect human health and
the environment;

at eany time after the first five years of the post-closure period, the

Department may reduce the length of post-closure care if it determines that
such care is not nesded to protect human health and the environment;
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e prior to the end of post-closure care, the Depariment may extend the post-
closure care period if it determines that an extended period is necessary to
protect iuman health and the environment; and

the Department will require actions to mitigate threats to human health and
the environment if evidence exists of a contaminant release that could
significantly threaten human health or the environment.

Based on these requirements, a performance-based approach will be applied to the

duration of post-closure care at the CIL. In general, this will consist of implementing
the following approach. '

» First, the requirements of the Post-Closure Care plan (i.e., as described in

Sections 6.1 through 6.5 of this Plan) will be implemented beginning at the
completion of closure. ’

At any time after the first year of post-closure care, an evaluation will be
made of the need to continne post-closure care for each of the four
components of post-closure care (i.e., leachate management, landfill gas
management, groundwater monitoring, and cap systern). The approach for
evaluating the need for continued post-closure care is outlined in Table 4.
Depending on the outcome of the evaluation, the post-closure care plan may

be revised so that it better reflects the actual threat of the landfill to human
health and the environment.

If changes are made to the post-closure care plan as a result of the evaluation
of the need for continued post-closure care, then a demonstration will be
made to. DNREC that the changes are reasonable based on the available
information and the evaluations, No changes in"post-closure care will be
made before DNREC formally approves such changes to the Closure Plan
and the permit for the facility. If the outcome of the evaluation is
inconclusive (e.g., no change to the post-closure care plan is indicated by the

data and evaluations), then post-closure care will continue as required in the
post-clasure plan.

» Additional evaluations of the need for continued post-closure care may be
performed when additional data exist that could result in a different outcoms
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of the evaluation. This includes evaluation outcomes that could indicate the

need for a longer post-closure period or additional elements of the post-
closure plan.

6.1 Facility Contact

The facility contact is as follows:

Ms. Robin M. Roddy, P.E.

Northemn Solid Waste Management Center
Cherry Island Landfill

1706 E. 12® Street

Wilmington, Delaware 19809

Phone: (302) 764-5385

Fax: (302) 764-5386
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7. LANDFILL GAS CONTROL PLAN

7.1 Infreduction

A gas control and monitoring system will be installed and maintained at CIL io
address the requirements of DRGSW § 5.E. In generzl, the gas control system will be
operated in a manner that:

removes gas from CIL and prevents accumulation of gas at sither on-site or off-
stte locations;

» prevents releases of gas that could cause damage to vegetation; and

« prevents landfill gasodors at or beyond the CIL property boundary.

In this section, the landfill gas control system is described and the manner in which
the system addresses the requirements of DRGSW § 5.E. is described.

7.2 Deseription of Landfill Gas Control System

Landfill gas will be managed by removing the gas from the landfill through an
active gas collection system and then routing the gas to a flare. As described in Part
VIb, Section 4.2 of this Permit Modification Application, a permanent system will be
installed, if needed, to control landfll gas after closure of the landfill. The active gas
collection/flaring system will be operated until the post-closure maintenance of the
landfill facility ceases. Gases will be prevented from escaping the landfill by the liner
and cover systems. Still, a gas monitoring program (presented in Section 6.4.4 of this

Closure Plan) will be implemented to test for the presence of landfill gases outside of
the landfill. '

1.3 Landfill Gas Monitoring

Landfill gas monitoring will be performed ag required by DRGSW § 3.E.3.
~ Landfill gas monitoring activities are described in Section 6.4.4 of this Closure Plan.
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7.4 Response Actons

In the event that landfill gas is detected in facility structures or at the property

boundary in excess of 25 percent of the LEL, then the following response activities will
be performed:

take irnmediate steps to protect human health and the environment;

« immediately notify DNREC;

within seven days of detection, place a note in the operating record that states
the levels detected and -the steps taken to protect human health and the
environment; and

within 60 days of detection, implement a plan to remediate the release, place a

.copy of the plan in the operatmg record, and notity DNREC that the plan has
been implementead.

The remediation plan described above will contain a description of the following:

» the nature of the problem;

the extent of the problem, mcludmg work performed by DSWA to evaluate the
extent of the problem; and

a proposed remediation plan, including the engineering analyses performed to
estimate the effectiveness of the proposed solution.

MEO250AID02271.CLOSURE PLAN.DOC 28
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8. - REFERENCES

Scheutz, C. and Kjeldsen, P., (2002) “Methane Oxidation of Organic Compounds in

Landfill Cover Soils” Proceedings of the 25% Annual Landfll Symposium, SWANA,
Monterey, CA, March 25-28, pp.115-123.
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TABLE 1

FINAL CLOSURE CONSTRUCTION COST ESTIMATE ?

Cherry Island Landfill Expansion Project

Wilmington, Delaware

DSWA Contract No. 801445NC

GesSyatee Congultants

1 | Mobilization Lump sum 1 100,000 100,600 100,000
2 i Site preparation Acre 40 2,500 160,000 106,000
3 | Fine grading of exist'mg intermediate cover _ Acre 40 1,500 60,000 60,000
4 Improw?ments and maintenance {0 sediment ponds Lomp N 50,000 50,000 50,006
and sediment traps
5 | Furnish and instalt 24” clay cap at 1 x 107 cm/sec CcY 129,040 15.00 1,936,000 N/A
6 | Fumish and install 18" stabilized sludge protective cy 96,780 $.00 774200 774,200
cover layer .
7 | Furnish and install 6” topsoil layer - CY | 32260 25.00 806,500 806,500
. 8 | Furnish and install geocomposite drainage layer SF 1,742,400 0.30 N/A 522,700
9 | Furnish and install geomembrane cover SF 1,742,400 035 N/A 609,800
10 | Furnish and install geotextile cushion layer SF 1,742,400 021 N/A 365,500
11 | Construct and instzll anchor trench LE 4,000 7.00 N/A 28,000
12 | Construct and install geomembrane beots for gas
collection wells and geotechnical instruments acre 40 3,000 /A 120’009
13 | Furnish, install, maintain, and remove emporary | yyon g | 1 75,000 5,000 75,000
erosion and sediment control devices
14 | Furnish and install permanent seed and mulch Acre 40 1,750 70,000 70,000
15 |Repair and complete permanent gravel accessroad }.  CY - 2,000 29.00 58,600 58,000
16 | Active gas cotlection system improvements (wells
and electrical system} — by Contractor Lurx}p sum ! 150,000 130,000 1Sv0’000
17 Rcmqua Temporaxy-thches, Adj acent"l‘emporary LF 4,000 5.00 20,000 20,000
Protection, and Section of Geocomposite
18 | Constr‘uchon qual'lty asyurance field work and Lump sum 1 400,000 400,000 400,000
reporting
19 | Project surveying Lump sum H 100,000 100,000 100,000
20 | Demobilization Lump sum 1 109,000 106,000 100,000
TOTAL: 54,800,000 $4,510,000
Motes:
1

Cost Estimae is based on an assumed finel closure constraction avea of 40 acres.
Cost Bstimare is based on praviously approved final cover cross-section
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TABLE 2
POST-CLOSURE COST ESTIMATE
Cherry Island Landfill Expansion Project

Wilmington, Delaware
. DSWA Contract No, S01445NC

24" Clay Cover  Geomembrane

Cover
1. ENVIRONMENTAL MONITORING
a. Semi-Annual
i. Sampling $180,000 $180,000
(2 events for 30 years at $3,000 each) '
ii. Shipping 99,000 99,000
(2 events for 30 years, 15 samples at $110 each)
iii. Analyses 765,000 - 765,000
(2 events for 30 years, 15 samples at $850 each)
b.” Annually
i. Sampling (included in semi-annual sampling) 0 0
ii. Shipping 39,600 39,600
(1 event for 30 years, 12 samples at $110 each)
iti. Analyses 540,000 540,000
(1 event for 30 years, 12 samples at $1,500 each)
Ttem 1 Subtotal: $1,623,600 $1,623,600

MEQZS0/MD0227 1.CLOSURE TABLES.BOC 03.05.02
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TABLE 2
POST-CLOSURE COST ESTIMATE
(continued)

247 Clay Cover Geomembrane

Cover
2. INSPECTIONS
a. Quarterly cover inspection $24,000 $24,000
(120 inspections, 4 hrs each at $50/hr)
b. Quarterly landfill gas recovery system inspection 24,000 24,000
{120 inspections, 4 hrs each at $50/br)
c. Quarterly storm-waier management system inspection 24,000 24,000
(120 inspections, 4 brs each at $50/hr)
d. Annual leachate collection system inspection 12,000 12,000
(30 inspections, 8 hrs each at $50/hr)
e. Quarterly leachate removal and transmission system 24,000 24,000
inspection (120 inspections, 4 hours each at $50/hr)
£ Quarterly leachate recirculation system inspection ' 24,000 24,000
(120 inspections, 4 hrs each at $50/hr)
g. Quarterly perimeter and road inspections 24,000 24,000
(120 inspections, 4 brs each at $50/br)
Item 2 Subtotal: - §156,009 £156,000

E.J)

LEACHATE MANAGEMENT

24” Clay Cover: Estimate the post-closure leachats
generation rate to be approximately 110 gallons per acre per
day. Total 30-year leachate production equals
approximately 301,125,000 gallons. Leachate transport and
treaiment costs {galions at $0.0023/gallon).

MED250/MDO2271.CLGSURE TAELES.DOC 03.08.02



TABLE Z

POST-CLOSURE COST ESTIMATE

(continued)

Ttem 3 Subtotal for 24” Clay Cover

Geomembrane Cover: Estimate the post-closure leachate
generation rate to be approximately 70 gallons per acre per
day. Total 30-year leachate production ~ equals
approximately 191,625,000 gallons. Leachate transport and
treatment costs (191,625,000 gallons at $0.0023/gallon).

Item 3 Subtotal for Geomembrane Cover:

4. MAINTENANCE
a. Leachate transmission systermn

i Pump replacement

(replace each of 6 pumps once every 10 years for 30
years or 18 pumps at $20,000 each)

ii. Meter replacement
(replace each of 3 control panels once during post-

closure at $4,500 each)

iti, Flugh system
{once per year for 30 years at $3,000 per flushing)

Subtotal (da):

b, Surface and ground water monitoring

i.  Well replacement
(replace each of 2 wells once at $4,000 per well)

ME0230/viD02271.CLOSURE TABLES.DOC

GeoSyates Consuliants

24" Clav Cover  (Geomembrane
Cover

$692,600
$440,700
$360,000 $360,000
13,500 1_3,500
80,000 90,060
$463,500 $463,500
$8,000 $8,000

03.09.02
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TABLE 2
POST-CLOSURE COST ESTIVIATE
(continued)
24” Clav Cover (Geomembrane |
Cover
ii. Well maintenance, miscellaneous 30,000 30,000
($1,000 per year for 30 years)
Subtotal (db): - 38,000 $38,000
c. Surface water controls/cover regrading (assume that '
any necessary grading can be performed in one week
per year, rent equipment for regrading and surface
ditch sediment removal):
i. 1CAT D-4 Dozer $129,000 £129,000
($860/day, 5 daysfyr, for 30 years) '
il. 1 CAT 953 Loader 162,000 162,000
($1,080/day, 5 days/yr, for 30 years)
ifi. 1 Dump truck (15 cy) 81,000 81,000
(8540/day, 5 daysfyr, for 30 years)
iv. 1 Crew with foreman, 1 laborer : 72,000 72,000
($480/day, 5 days/year, for 30 years)
Subtotal (de): $444,000 $444,000

d. Final Cover Maintenance

i Assume that equipment on-site for surface

water/cover controls can also perform final cover
repairs

MEQ230/MD02271.CLOSURE TABLES.DOC 03.09.02
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POST-CLOSURE COST ESTIMATE

TABLEZ

(continued)

i,  Assume cover repair/soil amendment
requirements of approximately one foot over 5%
of the entire cover: (3%)(1 ft) (250 acres) =

20,167 cy from the removed sedimentation @
$6/cy for 30 years)

i, Assume that 2% of the site requires revegetation
- each vear (2%)(250 acres)($5,000/acre for 30

years)

Landfill

Gas

Management

Recirculation System

Subtotal (4d):

and  Leachate

Subtotal (4e):

Item 4 Subtotal:

TOTAL POST-CLOSURE OPERATION COST
‘ FOR 30 YEARS (2003 DOLLARS):

MEQZS0/MD02271.CLOSURE TABLES.REVL.DOC

GenSyntes Consihiants

24> Clav Cover  Geoinembrane
Cover

$3,630.000 $3.630,000
$750,000 $750,000
54,380,000 $4.380,000
$300,000 $300,000
$300,000 $300,000
$5,626,000 $5.626,000
38,098,000 $7.846,0060

04.06.10



TABLE3

POST-CLOSTURE

GeoSyates Consultanis

MAINTENANCE INSPECTION SCHEDULE

Cherry Island Lardfill Expansion Project
Wilmington, Delaware
BSWA Coniract No. S01445NC

Ttem |

Access Roads
Vegetation -
Storm-Water Management System
Equipment ,

Leachate Collection System

Leachate Removal Transmission System
Leachate Storage Area

Landfill Gas Recovery System
Environmental Monitoring System
Security Fence and Signs

Perimeter Fence

Landfill Scales

Buildings

* Inspection Frequency

Quarterly

. Quarterly and after major storm events’

Quarierly and after major storm events'
Monthly

Arnnually

Quarterly

Daily (during use)
Quarterly

During sampling events
Quarterly

Quarterty

Annually

Annually

Note: | “Major storm events” are defined as the 24-hour, 10-year or greater storm return frequency.

ME02506/1D02271.CLOSURE TARLES.DOC
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WMARE SOLI

JTHORITY

Boord of Direciors
Richard V. Pryor

Chairman
Renald G, McCabe
1 Yosul £ DEE December 30, 2003

J. Donaid lsaacs
Thesdore W, Ryan
Phyltis M, McKinley
VWilliam J, DiMondi

Pasquate 5. Cangano, P.E. DEE
Chief Cperating Officer

Ms, Nancy Marker
Program Manager il

Solid & Hazardous Waste Management Branch
DNREC

89 Kings Highway
P.0O, Box 1401
Dover, DE 19903

RE: Financial Assurance Mechanism Certification - GASEB 18

Dear Ms. Marker:

Attached please find the documentation necessary to cerify DSWA's
compliance with the requirements of the state approved Financial Assurance

Mechanism for Closure and Post-Closure Care. The certification is for the Fiscal
Year ending June 30, 2003,

). The Audited Financial Statements submitied as part of the certification
’ documentation have not been officially issued by the Board of Directors and
therefore are marked draft. When the Board officially issues the financial
statements you will be forwarded a clean copy. There are no anticipated
changes to the current draft,
As of June 30, 2003, the DSWA has no outstanding bonded debt on its
books, thus there are no bond rating confirmations from the rating agencies.
If you have any questions please feel free to contact me.
Sinsgrely, /‘ZK
Ronald J. Peters, Sr.
Chief Financial Officer
Inb\ciwin\finasapo0d.rp
ce: N, G.Vasukl, P.E,, DEE
P. 5. Canzano, P.E., DEE
7 I,RI P. Watson, P.E., DEE
) T.E. HO%%E%’. Erb%fbrd Strest, P.O. Bex 455, Dover, Delawsrs 13503-0458

Phone! [202] 739-5361  Fax: {302) 7394287

CITIZENS' BESPONSE LINE: 1-800-404-7080 W SRS BOMm

Fsinreed oo Recycled Piper



CERTIFICATION OF COMPLIANCE
WITH FINANCIAL ASSURANCE MECHANISM
FOR CLOSURE AND POST CLOSURE CARE COSTS

I, Ronald J. Pelers, Sr., Chief Financial Officer of the Delawarzs Solid Waste
Authority, do hersby certify that the Delaware Solid Waste Authority has;

1) No cutstanding bonds as of June 30, 2003,

2) Recelved an unqualified opinion from its independent auditor
following their audit of the financial statements of the Authority for
the fiscal year ended June 30, 2003, The audit was conducted in

accordance with alt applicable GAAP and GAAS standards for
governmental entities {Exhibit 1).

3}  Caleulated its liability for closure and post closure care costs in
accordance with GASB Statement No. 18 and this liability has been

fully disclosed in the Authority’s audited financial statements for th
fiscal year ended June 30, 2003.

! "E
WITNESS:_ ] }u&n,wa. (V)MM, SIGNED: M L/

DATE: %~ #- o

Yy

hbve:finasapg03.ap
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DEC 16 2002
PDSWAa

December 11, 2002

Mr. Ronald J. Peters, Sr.

Chief Financial Officer
Delaware Solid Waste Authority
1128 South Bradford Street
Dover, DE 19903-0455

Dear Mr. Paters:

Moody’s Investors Service

89 Churchr Strest
New York, New York 10007

Aenée Boicourt

Managing Dirsctor

Infrastucture, State & High Profie
Ratings Group

Tel: 212.553.7162

Fax 212.553,4919

This letter serves to confirm that Moody's Investors Semoe currently maintains an A2
underlying rating and an Aaa rating based on financial guarantee of MBIA on the $31 980, OOO

Delaware Solid Waste Auihonty Revenue Bonds.

Should you have any questions regarding the above, please do not hesitate to contact me,
.or the analyst assigned to this transaction, Aaron Freedman, at (21 2) 553-4426.

. Sincerely,

P 7//"4:/54”5 Ao PAF

Renée Boicourt

RAB: AF: ev
cc:

DE Confinn~ 121102.doc Exhibit Al
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STANDARD RATINGSDIREGT
&POORS

ﬁ%ﬁeag’@h: Fetumn to Regufar Famat

Summary: Delaware Solid Waste Auth; Revenus - Utility, Solid
Waste/Resource Recovery

Publication date: 18-Jul-2000

Cradit Analyst:  Paula Costa, New York (1) 212-438-7983; Edward R McGlade, New York (1) 212-438-2061

Credit Profile
AFFIRMED

$37.800 mil. Delaware Solid Waste Auth Solid Waste Sys A

OUTLODK: STABLE

B Ratlonale

The rating on Delawara Solid Waste Authority's (DSWA) utility revenue and sofid wasta system revenus
bonds and its above-average business profile score of '3.6" reflect: -

s A good economic flow contral mechanism,
s Stable waste flow tonnage,

e Strong reserves, -

w Compatitive tip fees,

These strengths are tempsred by the potential for cash flow o be afected by rebate payments.

The bonds are secured by net revenues of authority operations and other availabie reserves, including
the bond redemption and Improvement fund. In a

ddition, the legistation that created DSWA authorizes it
1o assess a fee on all property in the state. DSWA has not used such power, preferring to rely on its

waste disposal operations to provide revenues to pay operating and hond expahses,

DSWA provides statewide solid waste disposal In three landfills that are efficient, clean, and use the
latest technologies., The system has a minimum of 15 years of landfill capacity remaining. Waste flow
lonnages remained stable 2t abaut 800,000 tons from 1993-1999. Currently, 830% of tonnage is
delivered by private haulers to DSWA under 102 cortracts, DSWA offers 36 -month confracts under the
Ditferential Dispesal Fee program, which features a rebate of $10 off the neminal $58.50 tip (o2 end an,
additional rebate if annual tonnage exceeds 800,000 tons per year. indicative of competitive rates, 40 of
the 47 solid waste collectors have taken adva

atage of the program. The tip fee has been unchanged
over the past six years; i is not expected to increase through 2002,

Financlal performance has been historically healthy, evidenced by debt servics coverage of 1.2 fimes
{x}-1.3xin 1996-1898. Although unrestricted liquidity was also healthy st fiscal year-end 1999, with
about 130 days’ unrestricted cash, rebate payments, which are paid after debt service, can potentlally
affect cash flows. There will be capackly for additional debt as annual debt sepvice levels dacline by haif
from current Jevels after 2003, The primary capital improvement in the horizon is expansion of landfill
capacity at the Che

my Island facility. Construction is expected to begin in fiscal 2003, with costs,
estimated between $50 million-$8G million, te be funded by additional debt.

i Outlook

The siable outiook reflecis the system's good economic flow control provisions, compstitive tip fées,
and healthy reserves.

http:/ird—digex.ratings.comjApps/RD/conn'ol‘zer!Articlc?id=158574&Weﬂ&output'l"ype=pﬁ 12/24/2002
Exhibit A2



Albert b, Elko Michael Pozislli
Mickacl). Relnking  Gregory D. Stratetl
— Josaph §, Glowadki  Leanard v, Santivasi

2 ASSOC% ares Lid Robart G, Morlock  John ) Mikill

darg R Sirmmens Richard b Thomas

& mamber of The elko Adulsory Graup LLC CERTIFIED PUBLIC ACCOUNTANTS

CERTIFICATION OF COMPLIANGE
WITH FINANCIAL ASSURANGCE MECHANISM

FOR CLOSURE AND POST CLOSURE CARE COSTS

1, Richaxd J. Thomas, CPA, CVA, Sharcholder of Elko & Associates Lid, Certified Public
Accountants engaged as independent audifors of the Delaware Solid Waste Authority, do
hereby certify that the information ju the Authority’s Chief Financial Officer’s letter of
Cerfification of Compliance with Financial Assurance Mechanism for Closure and

Post Closure Care Costs is consistent with the Authority’s audited financial statements
) for the year ended June 30, 2003.

wiTnNESsS: Mo, /)

SIGNED:  $P ¢ D be

DATE: s 8 (% rny

W
e

7 Weet Balrimere Avenue, Suite 250 » Media, PA 19063 » £10-565.3%20 © Fax: 610-586-1040
3501 Jolly Road = Plymouth Mexiing, PA 12462 ¢ 6(5-279-2100 + Faxs 610-279-7100
508 MNorth Broad Streey, Suite 310 = Woodbury, NJ 08094 « 856-845-6660 ¢ Fax: 856.845-7184
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DELAWARE SOLID

WASTE AUTHORITY

Board of Directors
Ricnarc ¥V Py

Chairmean
N.C. Vasuii, P.E., DEE Aonais G McCaos
Chief Executive Officer Vies Chaimar
May 10, 2001 J.Donald lsaacs
- ¥ Ti W. Ryan

Pasquale S. Canzane, P.E., DEE Thecdore Y
i ting Officer . Pryilis M. Mciinley
Chief Operating Off ey
) . Wilam J. SiMond:

Mr. Bill Merritt

Eastern Regional Office

Air Traffic Division, AEA-5330
JFK International Airport
Fitzgerald Federa! Building
Jamaica, NY 11430

Dear Mr Merzitt:

Re:  Determination of No Hazard to Air Navigation
Aeronautic Study No. 99-AFA-2721.0F

This letter follows up on e-mails sem on March 29, 2001 and May 1, 2001.

Per our telephone conversations regarding the deterrnination of no hazard to air
navigation, Aeronautical Study No: 99-AEA-2721-OF (Prior Study No: 95-AEA-0754-0OE), you

believe that no further action is required on our part and that the landfill will be labeled on FAA
plans as fully constructed to elevation 311 which includes warning lights for airplanes..

This determination was set to e?.pir= on Apnil 23, 2001. It was made for the extension of

the height of our landfill. As we discussed, it will be many years before the height of the landﬁll
will reach the elevation described in the determination.

Should you have any questions please feel free to call.

Very truly yours,

L) i
S .‘! i ,_,If‘.;",' -
Al U s v

‘Anne Germain,'\P.E.
Manager of Engineering

sld/g:merristlir

1128 S. BRADFORD STREET » P.0. BOX 435 « DOVER, DELAWARE 19903-0455
PHONE (302) 733-5381  FAX {302) 7594287
CITIZENS' RESPOMSE LINE {800) 404.7030

Fiozd On Recyclsd Paper
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Federal Aviation Administration BEBONADTICAT, STUDY
EASTERI BEGION, ABERA-520 No: 9%-ARR-2721-0E
BLDGE 111, JFK INTL AIRPCRT PRIOCR STUDY

JAMATICA, NEW YORK 11430 No: S85-4EA-0754-0R

ISSUED DATE: 10/23/99 S

RODNEY F. ALEXANDER . e
DELAWARE SOLID WASTE AUTHORITY e
P.O. BOX 455

DOVER, DE 19903

*%* DETERMINATION QF NO HAZARD TO AIR NAVIGATION *=

The Federal Aviation Administration has completed an aercnautical study
under the provisions of 49 U.S.C., Section 44718 and, if applicable,
Title 14 of the Code of Federal Regulations, part 77, concerning:

Description: LANDFILL

Location: WILMINGTON DE

Latitude: 39-43-30.00 NAD 83

Longitude: 075-30-50.00

Heights: 263 feet above ground level (AGL)

311 feet above mean sez level (AMSL)

This aeronautical study revealed that the structurs does not exceed
obstruction standards and would not be'a hazard to air navigation
provided the following condition(s), if any, is(are) met:

~As a condition to this determinatidn; the structure should be marked
and/or lighted in accordance with FAA Advisory Circular 70/7460-1J,
Obstruction Marking and Lighting, Chapters 3 (Marked), 4, S5{(Red), & 13.

-1t is required that the enclosed FAA Form 7460-2, Notice of Actual

Construction or Alteration, be completed and returned to this office any
time the project is abandoned or:

At least 10 days prior to start of construction
(7460-2, Part 1)

" v Within 5 days after construction reaches its gr
(7460-2, Part II)

This determination expires on 04/23/01 unless:

(a) extended, revised or terminated by the issuing office or
(b) the construction is subject to the licensing authority of

the Federal Communications Commission (FCC) and an application
for a construction permit has been filed, as required by the FCC,
within 6 months of the date of thig determination. In such case
the determination expires on the date prescribed by the FCC for

completion of construction or on the date the FCC denies the
application. '

NOTE: HI

MUST BE POSTMARKED OR DELIVERED TO THIS QOFFICE AT LEAST 15 DAYS PRICR TO
THE EXPIRATION DATE.

REQUEST FOR EXTENSION OF THE EFFECTIVE PERICD OF THIS DETERMINATICN

-As a result of this structure being critical to f£ili

A



required that the FAAR be kept apprised as to the status of this
projsct. Fallure to respond to periodic FAR inguiriss could invalidats
this determination.

This determination is based, in part, on the foregoing
includes specific coordinates, heights, frequency(ies) and powsr. Any
changes in coordinates, hsights, frequency(ies) or use of greater powsr
will void this determination. Any future construction or alteration,
including increase in heights, power, or the addition of other
transmitters, requires separate notice to the FAA.

description which

JThis determination does include temporary construction egquipment such as
cranes, derricks, etc., which may be used during actual construction
of the structure. However, this equipment shall not excesd the overall

heights as indicated above. Equipment which has a height greater than the
studied structure regquires separate notice to the FAA.

This determination concerns the effect of this structure on the safe and

efficient use of navigable airspace by aircraft and does not relieve the

spongor of compliance responsibilities relating to any law, oxdinance, or
regulation of any Federal, State, or local government body.

A copy of this determination will be forwarded to the Federal Communications
Commission if the structure is subject to their licensing authority.

If we can be of further assistance, pleage contact our office at

718-553-2560. On any future correspondence concerning this matter,
please refer to Reronautical Study Number 99-AFA-2721-0E.

{DNE)
Specialist, AIRSPACE RRANCH
7460-2 Attached



Form Approved OME No. 2120-5001

TICE

Submission Insiructions: For Advancs Motics of Actual Construction or Alterstion. Compiete ftems 1, 2, 3A(1), | Aeronautical Stucy He.
3A(2), and 8. | applicable, zlso compiste items 4 and 5. Detach Part 1. Fold and tape at bottorn. Mail to the 98-AEA.2791.0F
P . o . . ~ 3-AEA-2721-08
FAA Regional Office for your arsa. Part 1A is provided for your file.

53 Notice of Actual Construction or Alteration

U.S. Deparimant of Transporiation (Pleasa Type or Print on this Form)
Federal Aviation Administration

1. Construction
A. Type and Dascription of Consiruction B. Owner of Structure
C] New
3 Alteration

2. Consiruction Location --- Height
B. Location (City, Stats, include street

A Coordinates (To hundredths of seconds, if known)

Latituge Longitude Address if any}
0 ' \ " 0 ! " WILMINGTON, DE
C. Construction Heights " Total Haight
{Structure & Site)
Above Mean Sea Level
Site Eievation Ft. AMSL
Struclure Height Ft, AGL Ft. AMSL
D, Site Elevation Determined By | E. Reference daturn of coordinates F. Narme of Mearest Public-Use or Military Airport
[] Actual Survey ] NAD 27 (Include Distance and Direction from the Airpori}
[C]USGS 7.5'Quad Chart I NAD 83
[[] Other {Specify) [ Other (Specify)
3. Construction Notifications
A. Motification % B. Consiruction/Project
Notice is Critical to Flight
. (Safeh; —~- FAR Part 77 Requirad) Date Date
; +* {1} Construction wifl start ’ T .
g (Submit at least 48 hrs. in advance} {1) Project Abandoned

(2) Estimated Completion

(3) Structure Reached Greatest Height (2) Construction Lismantied
* (Subrmit within 5 days)

4, Marking and Lighting

A. Marked 8. Lighted
] Medium Intensity White g1 High Intensity White [0 Red
[1Yes o . ] Temporary [ Dual {Medium Intensity [T} Dual (High intensity ] More
White & Red) White & Red
. 5. Antenna Requiring FCC License
A. Call Sign 8. Frequency C. Date Applied for FCC Consiruction Permit D. Date Censiruction Permit 1ssued

6. Preparer's Certification

w ﬁ A. Propenent's Representative A, Construction Froponent

Ea Mame: Mame:

3%

-'-é s Address: Address:

fal E —~

BEd

£85

= N

@2

—_rl Tel. No.: (Include Area Cods) Tel. No.: (Include Area Code)

[

ze g ! hereby certify that the Information provided is true, complete, and correct to the best of my knowledge.

= % o | Signature Title Date
> &
A G

i

Notice is required by 14 Cede of Federal Regulations, part 77 pursuant to 48 U.S.C., Section 44713, Persons who knowingly

and willingly violate tha notice requirerhents of part 77 are subject to a civil penalty of $1,000 per day until the notice is receivad,
pursuant to 4¢ U.S.C., Saction 456301 (a).

FAA Form 74802 (7-83) SUSERCEDES PREVIOUS SDITION ADVAMCE NOTICE OF CONSTRUCTION

Part 4
SUBHIT WITHOUT DELAY



Mirspace Sreach .

Carl Zimwmermarg, Brech Mamsger (25616}
Rkt P, Almander, VE Specialist NY, ME, WY (4546}
Bl Mai, OfE-Axspacs Specializ, DC, DE, MD, (z-2560)
: A
“ink Jostan, OfE-Aimpace Spesializ, YA (45213
.7 =u Paiterien, Altspacs Tech, VA, DC, DE, MI{x-2610)
anpeique Lestrad, Alrpace Tecly, HILPA e 21}
Fathleen Cumningham, Aicwpacs Toch, MY, WY (-2614)
St Coben, Bavimemantzl Specialist (z-A322)

Diad 718-553+utension for person listed

Federal Aviation Administration
Fastern Region Air Traffic Division

Airspace Branch, AEA-520

r

Fitzgerald Federal Building # 111
JF. Kennedy Int'l Airport
Jamaica, NY 11430

R

. VIRGINIA *
. AIRSPACE BRANCH WEBSITE

“HTTP://WWW.FAA,GOV/REGION/AEA/ATSOEAAA /FRAMEDOC. HTM

E-Mail Bill.Merritt@faa.gov

8280.19C
Appendix 2

APPENDIX 2. OBSTACLE ACCURACY STANDARDS,.CODES

AND SOURCES
. BORIZONTAT VERTICAL
Code Tolerance Code Tolerance .
1 1 +20' (6 m) - A +3 (dm

2 +50 (15 m) B +10 {3 m)
T o - =
4 250 75 + . ,

5 +500™ (]Fso rnrg B +125 {E“%f“‘f oo ){3§ ™)
7 +1/2 WM (900 ) G +500° " (150 m

8 +1 N (1800 m) H,  +1000 (300 m)
8 Unknown : I Unknown




